The expression of thyroid hormone receptors in human bone.
The mechanism of action of thyroid hormones on bone is poorly understood. Thyroid hormones may act on bone cells either indirectly by increasing secretion of growth hormone (GH) and insulin-like growth factor-1 (IGF-1), or directly by influencing target genes via specific nuclear receptors. The presence of thyroid hormone receptors (TRs) has been demonstrated in human and rodent osteoblast-like cells and cell lines and recently in osteoclasts derived from an osteoclastoma in vitro. However, their presence in human bone in situ has not been reported. We have used specific polyclonal antibodies to TR-alpha 1, -alpha 2, and -beta 1 to investigate the expression of these receptors in sections of human osteophytes and heterotopic bone. Osteoblasts and osteoclasts were identified by alkaline phosphatase (ALP) and tartrate-resistant acid phosphatase (TRAP), respectively, whereas chondrocytes were identified morphologically. At sites of endochondral and intramembranous bone formation, TR-beta 1 and the splice variant -alpha 2 were widely expressed by proliferating, mature, and hypertrophic chondrocytes and also in cells within the fibrous tissue and at the bone forming surfaces, respectively. They were also detected in osteoblasts, osteoclasts, and a few osteocytes at sites of bone remodeling. In contrast, TR-alpha 1 was the least expressed and was present mainly in osteoblasts at remodeling sites and in a few mature and undifferentiated chondrocytes. Our results show, for the first time, the presence and distribution of TRs in human bone in situ and suggest that the skeletal actions of thyroid hormones may be mediated via these receptors. Further studies are required to define the role of the individual receptor isoforms in bone metabolism.